Dynamic Light Scattering (DLS) measurements
The average size distribution of MnFe 2 O 4 NPs in chloroform was determined by DLS (shown in Figure S1 ).
The measurements were repeated three times. The mean diameter d h in chloroform as derived from the number distribution was determined to be 14.8 nm. This demonstrates that the NPs were well dispersed in organic solvent without aggregation. The mean diameter is about 14.8 nm.
Inductively coupled plasma mass spectrometry (ICP-MS) measurement
The elemental composition of the MnFe 2 O 4 NPs and the NP concentration in solution were measured by ICP-MS. The NP sample was prepared with the following protocol for ICP-MS measurements. Briefly, 10 µL of MnFe 2 O 4 NPs in organic solvent was added into a tube, the solvent was evaporated, and 400 µL of fresh prepared aqua regia (HCl/ HNO 3 =3:1 (v/v)) was injected for the digestion. During this time, the NP dissolved into small fragments. After 4 hours digestion, 9.6 mL of 2 % HCl solution was added to the tube. Addition of the acids resulted in a 1000 times total dilution. Finally, the diluted solution was injected into the ICP-MS equipment (Agilent 7700) for measuring the content of manganese and iron. The result of the element concentration was provided in ppb (parts per billion, 1 ppb corresponds to 1 µg/L). 
Characterization of MnFe 2 O 4 NPs on the silicon
Manganese ferrite nanoparticles on the silicon (NPOS) were characterized by scanning electron microscopy (SEM, FEI-Sirion 200). The MnFe 2 O 4 NPs layer was obvious, as shown in Figure S2 . In addition, the work function of GaAs was described in reference. 6 When a material contacts a semiconductor, the work function of contacted material is one factor which affects the change of band structure of the semiconductor. However, according to some references, Figure S8 . Therefore, the influence of magnetic response of nanoparticles on surface photoconductivity of the semiconductors seems negligible. silicon. Therefore, under laser irradiation with the same power, the conductivity of the conducting layer in the bare silicon is much lower than that of the conducting layer in NPOS substrates. Actually, the conducting layer in the bare silicon is much thicker than that in NPOS substrates. However, photo-excited carriers of the bare silicon mostly diffuse from the surface into the interior, and a part of photo-excited carriers decay in the diffusion process. Hence, the part of the conducting layer in the bare silicon, which exceeds the thickness of the conducting layer in NPOS substrates, has low conductivity and could be almost negligible. Therefore, the thickness of the conducting layer of the NPOS substrate and the bare silicon could be approximately same in the simulations.
Amplitude transmissions measurements based on different types of NPs
In the model for NPOS substrates under laser irradiation, the electrical properties of silicon can be described by holes in the valence band and electrons in the conduction band. 
Numerical Methods
The simulations of the proposed model were performed by electromagnetic simulation software. We chose the thickness of the conducting layer of the silicon defined by the penetration depth of the laser beam, which was about 5 μm. The thickness of the lossless layer of silicon was 510 μm. In that way, the total thickness of the silicon used in the experiment consists of the thicknesses of the conducting layer and the lossless layer of silicon. By this means, we determined the silicon conductivity with dependence on the laser beam power. The 
